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APPENDIX A.
PRELIMINARY SURVEYS  AND   EXAMINATIONS  FOE   BRIDGE RENEWALS.
The following Instructions to Assistant Engineers are used by the engineer of bridges and buildings on the C., M. & St. P. R'y, and are inserted here as an illustration of the scope and character of the inquiries and investigations necessary for an intelligent solution of the problem in hand. It is only by means of such complete and detailed information that all future contingencies can be foreseen and provided for, so that there shall be no "unexpected" to happen. It is a common saying that "the unexpected always happens." In good engineering, "It is only the unexpected which can happen/* since what was anticipated has been fully provided against. In the best engineering designs, however, every possible contingency has been foreseen and provided for, so there is no unexpected left which can happen, and hence security and permanence are assured in advance. The following instructions are a good illustration of this kind of preliminary survey of the problem which puts the engineer in a position to perfectly fit the design to all the conditions of the problem:
Instructions to Assistant Engineers in Regard to Surveys for the Renewal of Wooden Bridges with Permanent Structures.
(1)    Gather information from the chief engineer^ office and from the  office  of  the  engineer  and  superintendent   of bridges and buildings relative to the grade,  alignment, ri^lit-of-way for embankment and borrow pits,  second  track  construction, contracts relating to crossings or cuttle passes, recommendations already made by others as to style of reconstruction and any other matters that are liable to have a bearing on vu*:k in question.
(2)    Determine  the   elevation   of  ba.se  of rail above ;m assumed datum across the bridge and for a distance of   x,oou feet  on each side of it, at intervals of 100 feet, or less when the irregularities of the track make it necessary.
(3)    Consider the question of changing grade  and   note the kind, condition and depth of ballast as well as other points